A previously proposed assay for plasma calcium, suitable for routine clinical measurements, has been investigated. The method is based on the calcium-sensitive luminescence of a jellyfish protein, aequorin. Advantages of this method are low cost, simplicity, and the suitability of most currently available fluorometers and spectrophotometers for the assay. Disadvantages are that aequo.
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Additional Keyphrases
Mean valuesand standard deviations are listed. Concentrations of the first four columns were determined by the aequorin luminescence method, that in the fifth column byAutoAnalyzer (method N-3b, Technicon Corp., Tarrytown, N.Y., 10591) and is the average of 2 separate determinations. The pH of the plasma samples was adjusted with acetic acid, 0.2 mol/liter. The "filtered" samples are the plasma ultrafiltrates recorded after filtration through "Centriflo" filters (Amicon Corp., Lexington, Mass. 02173). In parentheses, no. determinations for each group.
Instead, the integrated signal was proportional to the aequorin concentration. sample with a calcium concentration of 2.64 mmol/ liter was found to have a "dialyzable" calcium coneentration of 1.11 mmol/liter ( Figure 2 and Table 1 ).
Discussion
The calibration data for calcium acetate indicate that the maxium light intensity from the aequorin reaction is proportional to the calcium ion concentration, but that its integral is not. The latter result agrees with the results of Azzi and Chance (7) and of Ashley (8) but contrasts with the results of Shimomura et al.
(1), who found that the integrated signal was proportional to the calcium ion concentration.
In agreement with Azzi and Chance, we find the integrated signal to be proportional to the aequorin concentration.
The agreement between the values for the plasma calcium concentration obtained by these measurements and by the Technicon method for total calcium indicate that the light output from the aequorin reaction is an index of total plasma calcium rather than of ionized calcium. The results of Shimomura et al.
(1) also suggest this to be the case. The finding that the calcium concentration of the plasma ultrafiltrate was about the same as that measured for dialyzed plasma (8) is also consistent with the premise that aequorin can react with calcium bound to plasma proteins.
[The association constant for the calcium-aequorin reaction (5) is about 4 orders of magnitude greater than the association constants for the binding of calcium with albumin, phosphate, or citrate (8, 2).]
In conclusion, although the aequorin technique does not yield the plasma ionized calcium concentrationas was previously thought to be the case-it is quite suitable for use in measurement of total calcium concentration in plasma or in plasma dialysates or ultrafiltrates. In fact, its modest cost (about 20 cents per sample), convenience, and applicability to existing fluorometers and spectrophotometers make this technique eminently practical if a source of aequorin is available.
Inquires regarding the availability of aequorin should be directed to S. P. Felton, Anesthesia Research Center, U. of Washington, Seattle, Wash. 98105.
